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s 

^ :a:?i<a- ±7}3] ^ ^^ofl ^^s, ^1 1 H^^l^iEil- ^-§-^1-71 ^^71 

7ll^A]7l7l ^«fl 1 ^4 p^ll 2 ^ AVoloflAl 71:^5^ £.^^a4^ -^^tb £^^-2.^ 
slH 1 ^ ^ 2 ^ z^-z]-3i|-^ T^ej o]:^£|oi ^^^jg 'ai-^m 7] 

^^^^^ '^^oi] s]o] ^A^^ if-^H Jl^'a- 



£ 2 

4i;^>, ZL^^a- H^^l^Ei, ^ s}-izi^«y-, BVDSS, #2flA] tfflae^, 
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Jl^<a- ±7^9] ^ ^2:{Well structure of high voltage device} 

£ 1^ ^2fl :n^<a- :il^>S] 7]^a]oi ^ ^^1- £Altl- ^^S. 

3£ 2^ ^ ^Al<^l^l tt}-€- dti^V^ M ^2:1- S-Altb ^^as. 



11. 21: 7]^ 



12, 22: N-1 



13, 23: P-€ 



14, 24: 



15, 25: 26: ^^^-^ 



13-3 
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720030015373 ^^ o^^^: 2003/10/13 

<8> ^ 4i;^>5l ^ ^^i^ll ^^s, ^§1 ^sflAi A>-g-£)^ ji;^ 

<a- di^Hl^i € s|-^^'a-(well breakdown voltage; BVDSS)* 7^^X\^]ji 71j^«>)1a^o^ ^M-*^ 
(charge-up) ^ sfl^l-'^ (latch-up)* «o^^l^ i^'y- ^^>^ € t^S'HI ^ti: ^<5m-. 

i^'^l-^(N0R-type)3l- -^^^ (NAND-type)-2.S T^^^cf. 'iS.^ l-aflA] Dlls.e|u)- i^o>^ s-efl^] 
°11S.B^^ H^^^ ■i-^<^m- ±7] ^^*>7l ^tl] J7^<y-^ A>-g-^>Jl ojcf. .^^^ §5fl 

A] n|lS.Bl7> H^H^ -^^^^IM- -^^^ ^^«l-7l 20V ^^'^ ^AS. 

*VJI. ii<^>^ 1-211^1 ^3.^7} HS-H^ ^^<^iq- 4i7l ^1i*l-7l ^SflAi^ 14V tflsq 

;^>» ^ji ^tq-. 

<10> 1^:=^ s.^x\ v\]s.E]^ iS-H^ ±7] -g-^A] h>s>|- :^o1 20V ^ 

al^<a-* ^l-g-^VTl) Sl^Cfl, o] Zl^<a-^ Jl^^ ^^># ^i-Sfl ^Jl o^lcf. Jl^oj- 
N-€(Well)«LHl PMOS H^^l^EiSf ^o]tb]^ H^^I^iB] (native transistor)* ^V-g-^V^ 

cfl, N-14 N+-^'a(pickup)ol Jl^<a-o.s ^<^A^ N-^ ^V^l^ € ^^^•a-<^l ^ 30V 

7>;^o> ^^cf. vfljE.^ 1-eflAl p|l2.e)o^ HSZI^ -^^3)- >h7l ^^ZJ-aI Ji;^oj- ^;;^>7> 

tt^^^^-^S -i S^^liE^ofl Jl^<a-* ^7}t}7] ^n>>^^^ ^7.}o] ^ ^.s]:^o^o] 30V 
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^«fl^i^ 71:^(11)011 N-€(12)* N-^(12)3|- TlSl ^1:^51^ P-^ 

(13)^ P^ 7m(ll)<Hl N-^(12)4 P-€(13)ol ^^Vuffe ^2:<a ^-f ^ s|-u2l :?ioj-ol 

18V^^£olc^, 18V<^1^^ € 452l^<a-ol ^AtV <^1* 1:^, \fl:^^ 1-eflAl DH^slofl^ 
<=>151«}- ^ ^2:^ JI^^ ±.7\^ ^ ^cf. ZL2flA-l, i^j^^ s-efl^l n)ls.E|sl p^ 

7]:e:(ll)^l N-^(12)^ ^^^^ nfl P-S(13)2)-Sl 7\^^ 20/fln ol>^V T^e)* ^Jl ^^^*>J1 ^^x\, 
P-^ 71^(11) tflollA^o^ N-€(12)^ lateral di f fusion)ol ^ ij^zm SlJl 

^*a-<Hl>H '^^(depletion region)*^] ^^^^l ^^l^^H^I^ ^l^i- 

^^o] ^7HM ^711 £l7l x4)^<Hl ^. P^ 71:^(11)31 ;5l*J- t^j^ofl 20Afln o\ 

^1-^ Tleloil^l^ 40V ol>^o^ sj-sl^oj-^ ^^Tll^tq.. ol^il- :^ol Dllseloi ;g^oil^ 

N-€(12)3l- P-^(13) A>olo^ 7^5^^ 20Aan <il'^-Os ^l-c^ :iL^o^ ±.7\% ^^^^>^ ^AA 
^^1 ^^1^. #2flAl 0112.5] 7> ul^£(high density)S)ol :^oil ic)-e)- N-€(12)2l- 

P-€(13) 7lsl# §711 ^<=>>^ %A. <^1» «ll^^f7l 0.12/zm^^ #2flAl oil 

S-Blofl^i N-€(12)3i)- P-^(13) A>olo^ 7^(11)011 ^^(boron)* ol^t!: 
B <^^(14)^ ^^^^V^^l'?]-, £ 3^ All:ello]>{£oiiA^ <y- o|=ol N-€(12)3l- ^s. i# 

<^^(14)ol ^^Slol o;[^ ^-f(O.O)^). € 2l-ii):5i«y-ol 23V ^Tll ^:%^<^t\ , 

1^1^^ 15^ €^ <J:5l-B|-olcl-. 



13-5 



^^ ^;=^>: 2003/10/13 
^^M, ^ € 7ll^Al7lJl 7l:^oi]Aio^ ^W-'a ^ sfl^l-'a^ «c}-^l*> 

^cfl^ o.^ >a-7l 7l:&oil ^^^^ ^] 1 ^; >^l-7l l ^azf^ ^Bl5]Jl ^^7] 

<u^^ o]^s\o] ^A^^ ^= <ai-?i-H ^ ^^7] ^ai-ftH ^ 

^M<Hl^i, 7l^^ 7l^olj7, 1 ^o. ol(ph)ol ^oj^ N-€<^ll^, ^1 2 €^ 

(B)7> ^<a^ P-^ojc^, cjs.^^ «^^^ ^^(B)l- ^-^^S^c^, ^^^^^ 

-§-:^(B)l- Jl^iES ^<y*H 



0030015373 
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<16> ^1 1 ^B. A>olo^ o]^ 7]^^ 0.5 i^^l 1.5/flnolJi. 2 ^4 



^Ml^>7fl ■M^tbCf. ^SiH-, ^ ^"^^ 7flAl5]^ ^A]<^1<:>1] ^^S]^ :^o] 0>q B]- 

S. t:f^t*V ^Efls ^A'^]^, ^^1 ^ -M^l-^lfe ^ 7flAl7l- ^H, 

f-^^ 7>^ >cH7ll ^^sl ig^l- ^^§>7ll ^B^^7l ^Sfl ^«^lt:l-. 

€ ^2:^ hS-E.^ Dfla.s], i^c>^ i-eflA] DijiE) Ji^<a-^ ^^s. s.€: ^ys. 

i£ 2» %^3:^>^. ^] 1 ^(22)^ 71:^(21)^ £^^4^ «}-tfl2l JE;?!^ 7l:& 

(21) <^1 ^^^H ^^^^Cf. ^1 1 €(22)ofl^ ^^ol] o^^l] JL:$i<y--§- ;^fl 1 H€^1^E^7> 

2 €(23)^ 1 ^(22)a!l-^ ^^^Jl 71^(21)^ £^^52]-^ ^'U^ -i- 

71:&(21)<H1 ^<g€rM ^^^^l=]-. ^1 2 ^(23)«^lfe -f-^S"^ ^^ofl o^^ 51^^^^ ^^1 2 H 

^^l.±:Ei7V ^-g-^cf. >b# <y#f^:H <=g^(field stop implant region; 24)^ 1 ^ 

(22) 02]- 2 ^(23) ^l-ojoijA^ 7]^(21)2] ^^^3^^ -^^tb ^SJ^V'^^ 
51^ 1 €(22) ^^12 €(23) ^^2)-^ Tie) ol:^5)ol ^A^^cf. ^<a^(26)fe ^B. 
^1- 'ai-^H <^^(24)2l- £^^-2.3. ^.E. <a#f}-B <^^(24)ofl SL^i\^ 
(over lap) 51 <>| ^^^^cf. 
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<20> Ji^<a- ^^V'^l^H, 71:^(21)^ 71^0:^ ^>-g-t!-i^. tc)-el->«>i ^1 1 €(22)^ 

(21)^ £^^521-^ yVcfl^l iE^^ 1:^1- c^l» l-ol «y(Ph31)-i- ^^^^H N-^S ^^^^1^, ^1 
2 €(23)^ 7^(21)^ £^^4^ ^"^^V 1-^1- c^ll- -f-db(B)« ^SJ^H P-€ 

<2i> ^^(24)^ 1-sflAl Dllss] ^ ISO ^zi- ^ -tV 

^^(25) HDP -ar^l- ^2]- ^y-^ ^ofl 71:^(21)^ S^^^^)-^ ^^tb 1-^ 

^^(B)* ^^g^H ^^^^ ^ Si^. 

<22> i§ *ai-?i:H <^'^(24)^ N-^^ A 1 €(22)5!l- T^e] o]:^^]^^ ^^^^>^ci] 

, ;ifl 1 ^(22)^ ^(PhSD^f <ai-f^:S <^^(24)^ ^4i(B)7> 3]^:^ o.^ ^i-}- 

A ^VS-S. ^ 7ll^Al7l7l ^^olcf. £ 3 ^ 0.12i:an^^ ^^J^^ ^eflA] t^Hs. 

e]o)]Ai <=^^^ N-€^ ^el* ^sl-^l^l^^i N-^ sl-jil;^*^-^ ^^^^k ^11: 

2fl<^l'a(simulation)-^S., <?^1-^H <^^(24)4 1 ^(22)2] 7lE]7|- 0.0;^ffli<a ^4) ^ 

4^^*^-^ ^ 23V ^JiES. ^^^SlSiJi, 0.5/fln ^l^^*^ nfl ^ 30V n-^ ^^^'y-* ^JS. 

^ "y:^ ^nf. ii).e}Ai ji^oj- ^;^>o^ ^ aj-^l^-a-^ 7]l'JdAl7l7l ^Sfl ;^fl 1 ^(22) 

4 ^1 2 ^(23) Aj-ojoil <a#fi:B <=g^(24)^ ^^^^>S]. ^1 1 €(22)^1- <a 

^^^(24) A>olo^ 7ls1« O.S^rni w>^^^>7ll^ 0.5 tfl^l 1.5/flnS ol^Al^t:f. 

<23> iE^^ ^^(24)^ P-^^ 2 ^(23):^- Tie) ol:^j^|2.s. 

^V^cfl, p-^o] ^ 2 €(23)o11 ^Vl-cH^!^ NMOS ^^^^ jLs^^ ^<5ltt^, ^ 

^l^^S ^\t\ ^B] (body factor) '^*c!=^ #ol7l ^^oicf. o]^ Tle^^ tb^^^- ^o.u). 
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^^^-^(26)^ ^B. 'ySfirB <^^(24)4 ^^^^b Ir^l" ^±(B) 

1- JL^S.S. ^<a^H ^^^^mcfl, o]^ 7]^(21)<^]^j2] ^>;=^l-<y (charge-up) ^ Efl^l-'^ 
(latch-up)^ 1j-^l*V7] ^^olcf. ^, 71:^(21)^ 7:\^^o] p^ 7l4a:(21) tfloi] ^^3^ 
AS ^>;^1 (charge)7> S.-^ ^ 9X^^, °fl^<^l efl^l-^ 'g-^^ ^ JE^b 

^'y^(26)» ^^^ti-t^-. 
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11 

<ai-^B '^^s). ^<^*]h :£^^ o.^ ^7] <a#fl:H 

[^^^J- 2] 

^1 1 sa^^i. 
I^^^J- 3] 
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^1 1 ^^^i, 



5] 

<ai-^B <^^^ ^i:(B)i- ^<a^H ^^^^ ^-a- ^^1^^ Ji^'a- 



6] 

^71 1 ^uij- ^H. <ai-^H ^}o]^ o]^ 7]^^ 0.5 ifl^l 1.5Afln«y ^ 

^7] ^1 2 ^51). ^7] ^JE. i# '^^ AHs:) o]:^ 0.5 ^fl^l 1.5jwn^ ^ 
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^7] ^<^-f-^ -§-:t(B)» Jl^S.S. ^S^^H ^^^S. t}^ Jl^d^ ^^^1-^ 
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